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Analysis of APU QOil Cooling Working Principle and High Oil Temperature Auto—Shutdown
Fault on the B737NG Aircraft

Xu Xuelin, Fan Dinan
Shenzhen Airlines Co., Ltd., China Guangdong Guangzhou 510800

Abstract: Starting from the heat dissipation principle of APU lubricating oil system, this article focuses on analyzing
the three position working characteristics of the lubricating oil temperature control valve and the logic of automatic
shutdown due to overheating. Combined with a troubleshooting example of APU automatic shutdown during a stopover
and the FIM-49-90 TASK 801 isolation program, the key points for judging the lubricating oil volume, radiator, oil
filter, magnetic blockage, sensor and other links are sorted out. Combined with fleet statistical data, it is pointed out
that dirty radiator blockage and temperature control valve blockage are the main causes of such faults; Interpreting
the retention conditions and repair period of MEL 49-01 and 49-02 from an operational perspective, emphasizing the
necessity of thoroughly troubleshooting and avoiding duplicate retention after flight, and providing reference for route
maintenance.

Keywords: B737NG; APU; Lubricating oil temperature control valve; Lubricating oil radiator; Automatic shutdown due

to overheating

BATARGE, Ha] it E R R AR IR D,
e ANAS PR s 2 AT R N2 AT (s e

03|35
ASCMIZIE T TR, 45 O ke

B, | H RS SRINASERREBOR, RS
FrSHEE L, DAL ER0 TS A B,
1 {517 APU B S

737NG “YHLAY APU fEHITE A LR 7 1 SRR
IR BRI AT RS AR, RS sh L
EhEZENL R BE R T 2SIl & A LR R R R IS DU,
APU SR EZEF SR . Bif. SiRiuzfinsEusmn
BATHE RS APU FEERE. — B APU K& {REE, H
TRRE L RER AR SIR A . ARG, MROCETIR S ki kit
[RIBAR R H Sk = M A A%, ABIEIE ey B e
Zite ik, APU MR AR LIFE MEL (R AT, {EM

28

2 APU Bl 8 TIEIRIE
2.1 BHRENIIASER

APU &l TEE . EEMRHBEIA L. HEA
WHCAE =B T AN =AM RR M R
W, SR AEIEEAH ERERE, BHPAEhE
KU Ve E VRS, MR SEEE BN Y TR BT i, ik
T a7 b B TS TR B R I S I Ve B S
(OIL COOLER) #7151, BhGs Aim—S N EE,
A APU BBt Bt 05| AR 2 SRR iR,
EIE R LT BRGERH, TR EEEETRE,
1 FRe



BERE 355

ISSN: 3082-821X(Print); 3082-8201(Online)

Lupricauon sysiem

To Turbine Cavﬂy
>

TL@ v =x—w—w= Lube Pump Regulated
—x—x—x= Lube Pump klet
LW Ol e Goarcase Vent Air

Pressure
Seich === Turbine Scavenge

-« Scavenge Pump Discharge
—s=s=s= Gen. Scavenge Pump Inlet

==—x—v High Pressure Discharge

From Turbine Cavity

Low

e oil
e Quanfity Switch

Fil

A1 APUR RIEE 5B AL RE

22 EmEEHEITN=(ETIE%MHE

IR EIE] ( TEMP CONTROL VALVE ) J24dit],
MAVESIE]], INEBREG R B e TR A, A
A R THE ( POPPET VALVE ) JFEE, TFR(T
MHEESES5, HTIECES N =M.

(1) BIHEEEIRT 140°F(60°C ) B, AEGEBEHISS,
FIHR4ER], FECIST e, ST —ASSEE],
AR RIS T BRI APU B

(2) {EIHEEELE 140°F(60°C )~ 170°F(78°C ) Z[AJi,
RTINS Y IR, SRFHRRE B (5 5y 55 1l T
—HBo I T A BRI A G D B E T 2Eg A, I
[TETEFT

(3) MRS T 170°F(78°C ) B, SAEERETE 40
M, PRSIt (FHmm, SE TR B IAERR I E
FREEAL, W& T kAT,

BEANE A AR IhRE : A HAGTEZE, Mt

CEZE AT 50 PSIET, yini)E ) oo BRse s g E e b
B IPREET T 55, RIPhE 24 .

-
Oil oil
In Out
Temperature

Sensitive T Diaghragm

POPPET VALVE

To From
Oil oil
Cooler Cooler

B2 BEfHHENIRETE
23 BREKEZIE
VB EF LRSS (OIL TEMP SENSOR ) S iR e

ESGIRAETIEEIALE (ECU) o 24 ECU ZUENE
IRET 300°F(149°C) . APU Bk T 95% HAZ SH %K
FFEL 10 B, SCHERIPPEESIREE, 8RS 49-91005
HIGH OIL TEMP SHUTDOWN, P5 it APU FAULT %]
o TEARHINE, BHAICEREN LRI RITE)
e, HAREHEbREBIRRIR, B SIS . T RESHRA
PRI ARTFAE

RF::Sidbyd E UL gy

3.1 B4ET

H737NG RHLEBEE] APU HAIRZE, P5 i APU
FAULT /T3, MCDU [ 5 DU H S 49-91005.
VGRS, # MEL JM8EREE, APU AER. E5HE
(A, PR TR SR R ARIRE] 149°C, REMR
S EEEIRGFE TG AlThREMOET 149°CH
G107, FMARN T RI; R ZEmEIF AR, WA
AT RESR EEI FE (R (5 5 B ARl r9iR 20 . X —31
RGN 2 FIM B EIEE, XoBELERSERE
=, MARECUERAS BB
3.2 3% FIM 49-90 TASK 801 [B B HE &

FIM FIIH U RTREIR N A Bies ) SimEsTnE &
Wi . wiES RS . APU LA REE . APU fi5 |S0ETR .
IREEEIET] BshR AL, EEREGEES . ECU, 4%
TS |« TN APU AN, ARG E I

(1) KAEhE, #IERE FULL (i, HESRIRE LS
SEIBIAARR ;

(2) {RKIE AMM 49-91-41-200-801 HHII A ik
PR ) T, ACEIw . HE, BN,

(3) KR8 EZ R REHARBH , HERIHEEE A
REIREE 5

(4) FJH BITE LR, £ MCDU Fi#EA APU

29



BERE 3558

ISSN: 3082-821X(Print); 3082-8201(Online)

BITE TEST ) INPUT MONITORING T [ SE U 2295 ik
IR EREBGA L, GRERHIR AT REE R, SR
FaE e HHERR, WIAESTHE, TR ESRGE A
JE . IREET RSB, AGRRE SRR BT, (R
AR A B AR

(5) {4 AMM 49-91-81-200-801 K& félE, Kk
M BWEE, HER AR R ;

(6) fKIE AMM 49-21-00-980-801 A T#5%) APU,
FEANI, HESRINES RO

(7) Jash& AL BT mE A A . BROE
G, REIESE—, "IDIHER;

(8) ECU #ife— M PEiE H AR AIEL R, AR
B—HRAE, HBx.
3.3 HB Gt SHE# &1L

TR JLAIE SR APU HEh RS2 49—
91005 ik, $ 4982, HAEUEE oA A R
BT S bR, AR BTE T RBE Rz Y
(REZRIR . ApleEr ey, PTHREHIE RN
TR ARG AMM 49-91-21 B #ujE BEsshlig
(71, RZELER, INPUT MONITORING 0 [ /5 jia 5
FAETE 78°C, HEMEHR
4 REEFIEINERESR

{8 AMM 49-91-21 TEMPERATURE CONTROL
VALVE — REMOVAL/INSTALLATION, gt Iz 17,

F1EHBMFR

21 #s Bt
MRS HE] 160550—1 1

1 M83248—1-017

™R 2372546—1 1

PRRTHVE AR, R RSkt mISErATT
EREEE IR, B NIRRT, R ERIA
SRS S BRI S . ZZRITARR : 2 (BREW
) G, SR RVER R T WERS, RIS R
HEE; EErNEReegI0n, SNBSS eI,

~ @&
[1] SUPPLY TUBE FOR
THE OIL COOLER El
TUBE RETAINER i
2 / [2] RETURN TUBE FOR

151 PACKING // (2 [

(2 LOCATIONS / 7\ THE OIL COOLER

FOR EACH TUBE) @%} TUBE RETANER

o J24

[4] NUT
(2 LOCATIONS)

[3] TEMPERATURE
CONTROL VALVE

/ Q<77
| O
7 A D
/ A D
) A @
4 A
1l p
APY 7
GEARBOX @/
S <
: &
i

B3 BEEAENTLERE

30

MR, APU 28 5e I Fi51T 5 4980, 7 MCDU
PEAINPUT MONITORING HH W SRR IR, &
BB EERELE 78°C, [N FAUR A G 145 A TR
BOTSIR. WS MRS EEERETEIRE; §F
INREERT:: il lanta =\ Vat R e A e oo
5 MiZ1THREE APU REB Sin/aHH%

¥ MEL 49-01, APU RfEFHRMEFIAR. C 2 (B
KN ZHIN10AMESHDIH ), BATHRREEN 0, &4
RE{TREFAREDREH APU, L2 (ETOPS) & 1FR7h;
APS2000 ) APU 1 SHLIAZEK H AR 2 DX B #
NTH, BATRIRG RN E S SR, HE APU ] L&
“RTAE” FRiE. MEL 49-02 B2, APU (554 LOW OIL
PRESSURE A1 OVERSPEED [T I HIHE /& APU H B
25 TR IE R —— R AR H sh s (AP A 4] Y

TR AR E 2 (R APU KA, SN
MO LRI AR s IBEIR&E AN 10 K, &
WIRME7 . RUEMTRT . s/ ERE e, s DAz R
HEDECHE . BRI, — 2% FIM BB E s, ~
IRIEER— RS E Bfff; R4S IFMEEPE. BITE L)
AW G 46/ NE L = R IEE 51 FIM (EE #iA
ZOR, 1A% BITE A& —> APU {EER FAULT
HISTORY TUARHINZER, ABEEIEHRERE, N,
BEDCRATLBAZE LT 45 R TSP . BRI =&
) KAILES A e Rl B Ve RAES . W BRI RBEAOTET TS T,
R AR ERRE R 2 7, WD EE R TR,
6 &g

APU HE Bah X ZE 0 49-91005 FHE &S hiE
IR, RIRZIEBGEIEE SIREEENE TR, ERRE
PG =008 TR S BITE seit i 5ik, # FIM
R EUPEE, AIDUA R a R E B, ARl ki
MEL {REBATRBAT B2, HUaBeRHRS . wE
APU ATH, A REFFIWHLEITIEE 5 ¥T2e4.
SE

[1] Boeing. 737NG Fault Isolation Manual, TASK 49—
90—00—810—801, High Oil Temp Shutdown — Fault Isolation.

[2] Boeing. 737NG Aircraft Maintenance Manual,
TASK 49-91-21 (Temperature Control Valve — Removal/
Installation) 5 TASK 49-61-00-700—801 (APU BITE
Procedure).

[3] I 737NG ¥HLERIKIS &I A ME RIS B
(5529 b)) . 49-01 SEEIAND3EE, 49-02 APU (55

TEE I Btk (1990.11-) , B, &, IIRKR
BN, AR, BTN, BFRGmE: ME WA E .



	B737NG飞机APU滑油散热工作原理与超温自动关车故障分析

